. Bottom, CDT1 levels in WT or TetO-Cdt1 MEFs grown in control medium (lanes 1, 4) or in the presence of dox (2!g/ml, lanes 2, 5; 4!g/ml, lanes 3, 6) for 24 h. MEK2, loading control. B. Top, overlapping DNA content profiles of TetO-Cdc6+Cdt1 MEFs sorted in G1 (red), S (blue) or G2/M (green). Bottom, soluble and chromatin-bound proteins in each phase of the cell cycle. For CDC6 and CDT1, two exposures are shown. MEK2 and H3 are controls of the biochemical fractionation. C. Figure 1C . Cropped areas are marked in red dashed boxes. The experiment follows the outline described in Figure 2D , using fetal liver cells isolated from 8 TetO-Cdc6 littermate embryos of which 50% are predicted to overexpress Cdc6. Fetal liver cells were pulse-labeled ex vivo with BrdU for 30 min. Gates show cells with >2C DNA content. Right, PCR genotype indicates the presence or absence of rtTA at Rosa26, characteristic of overexpressors. B. Same as (A), using 7 embryos derived from TetO-Cdt1 mice. C. Same as (A), using 9 embryos derived from TetO-Cdc6+Cdt1 mice. CDC6 and CDT1 protein levels in total embryonic tissue are shown. Figure 3D . B. Hematoxylin-eosin stainings in bone marrow (BM), spleen and thymus sections of the same mice. In the thymus, the boundary between cortical (top) and medular (bottom) tissue is indicated by dashed lines. Bars, 50 !m. 
Supplemental Experimental Procedures
Generation of TetO-Cdc6, TetO-Cdt1 and TetO-Cdc6+Cdt1 mouse strains DNAs coding for HA-tagged CDC6 and Flag-tagged CDT1 were obtained by PCR from the mouse Cdc6 and Cdt1 cDNAs (IMAGE Consortium clones #6837113 and #6307476, respectively) and inserted individually in plasmid pBS31 (Beard et al, 2006) . KH2 embryonic stem cells were co-transfected with either pBS31-HA-Cdc6 or pBS31-Cdt1-FLAG and a vector expressing FlpE recombinase. Genomic integration was confirmed by Southern blot and positive KH2 clones were used for ES cell aggregation. The rtTA transgene at Rosa26 was maintained in heterozygosis. 
Antibodies

Flow cytometry detection of BrdU incorporation, DNA content and apoptotic cells
MEFs were pulse-labeled with 10 µM BrdU (Sigma) for 30 min. Fetal liver tissue from E13.5 embryos or adult femur BM were disaggregated in RPMI-2% FBS by passage through a 26G needle, filtered in a 70 µm strainer (BD Falcon) and pulse-labeled with BrdU (30 min/ 37 C). Cells were fixed in 70% ethanol, treated with 2M HCl for 20 min and incubated with FITC-conjugated anti-BrdU antibody (60 min/ 37C). To monitor DNA content, cells were stained with 50 µg/ml propidium iodide (PI; Sigma) in the presence of 10 µg/ml RNase A (Qiagen). The crypt-enriched fraction of intestinal cells was isolated as described (Sato and Clevers, 2013) and stained with PI as above. For γH2AX detection, MEFs were fixed with 4% PFA (15 min/ RT) and permeabilized with 0.5% Triton-X100 in PBS (10 min/ 4 C). Cells were incubated in blocking solution (1% bovine serum albumin in PBS; 0.05% Tween-20) for 15 min, followed by primary and secondary antibodies for 1 h at RT. DNA was stained with 5 µg/ml Hoestch (Invitrogen). For the quantification of dead and apoptotic cells, MEFs were harvested and incubated with 1 µg/ml DAPI and 40 nM tetramethyl rhodamine ethylester (TMRE, Sigma) for 10 min at 37 C. Flow cytometry was performed in a FACS Canto II cytometer (BD) and data were analyzed with FlowJo 9.4 (Tree Star). Cell sorting was carried out in a BD Influx Sorter after DNA staining with 5 µg/ml Hoestch (Invitrogen) for 30 min at 37 C.
Immunofluorescence microscopy and high-content image acquisition
MEFs cultured in polylysine-treated coverslips were fixed in 4% PFA (15 min/ RT) and permeabilized with 0.5% Triton-X100 in PBS (5 min/ RT). Coverslips were sequentially incubated in blocking solution (2% BSA in PBS), primary and secondary antibodies (1 h/ RT). Nuclear DNA was stained with 1 µg/ml DAPI. Coverslips were mounted onto microscope slides using Mowiol (Calbiochem). For 53BP1 and γH2AX co-immunostaining, soluble proteins were extracted prior to fixation with 0.5% Triton X-100 in CSK buffer (10 mM Pipes-KOH pH 7.0; 100 mM NaCl; 300 mM sucrose; 3 mM MgCl2). EdU incorporation was monitored using the Click-iT EdU AF488 imaging kit (Invitrogen). For High-Throughput Microscopy (HTM) assays, cells were cultured in µCLEAR bottom polylysinetreated 96-wells (Greiner Bio-One) and analyzed in an Opera High-Content Screening System with an
